Cellulose acetate - essential oil nanocapsules with antimicrobial activity for biomedical applications.
This study aimed to obtain bioactive nanosystems by combining cellulose acetate with three selected essential oils (EOs) to create spherical nanocapsules (NCs) using the solvent/anti-solvent technique. The biological activity of the obtained NCs was promoted by the use of some antimicrobial EOs: Peppermint, Cinnamon and lemongrass which were grafted on the cellulose acetate molecules. Due to their chemistry, such as long hydrocarbon tails and heads with functional groups these EOs were playing also the role of surfactant-like substance facilitating the formation of NCs. A dispersion of NCs was obtained in water and various spectroscopy techniques used to examine their size, morphology and chemistry. Dynamic light scattering calculate the size of the NCs whereas scanning electron microscopy showed their morphology. Fluorescent microscopy and Raman spectroscopy proved the attachment of the EOs in the cellulose acetate molecules. The antimicrobial activity of the obtained nanomaterials was tested against four microbial strains (bacteria: Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, and a yeast strain of Candida albicans). The obtained results demonstrated that such NCs can be used in a variety of applications including medical, pharmaceutical recipients and in household products for treating or preventing microbial colonization and biofilm development.